The fish stomach has been defined as a widening of the intestine i.e., an intestinal bulb by PrCTET (1909) and ROGrCK (1931) , because of the absence of gastric glands and a similar epithelium, in both regions (KHANNA 1971; GAUTHIER & LANDfS 1975; SfNHA & MOITRA 1974; VERMA & TYAGf 1974; REIFEL & TRAVILL 1979; CHAVES & VAZZOLER 1984) . However, the stomach may also be classified as a true organ as it may have two distinct histological regions: the anterior cardic region with gastric glands and the posterior pyloric region without gastric glands (DALELA 1969; Y ADA V & SfNGH 1980; ROM BOUT & TA VERNE-THJLE 1982; UUBARRIE 1982; MARTIN & BLABER 1984; MURRA Yet al. 1994) .
The post-gastric alimentary canal (BARRINGTON 1957; KApOOR et al. 1975 ; MORRISON 1987; MURRAY et al. 1996) , has a primary importance in the digestion and absorption of dietary nutrients (MURRAY et al. 1996) . The intestine lumen is lined by a simp le columnar epithelium interspersed by goblet cells (REIFEL & TRA VILL 1979) . The other layers of the intestine are: submucosa, muscularis (longitudinal and circular) and serosa and they vary with species. The mucosal histology and the number and type of specific cell types varies according to the fishes diet (KUPERMAN & Kuz'MAfNA 1994) . The ileo-rectal valve is not present in all fishes, but the separation of the medium and posterior intestine may be identified as a sphincter (MOSHIN 1962) , although ALL-HuSSAIN! (1946 , 1947 previously referred the putative function of the structure. The rectum separated from the intestine by a valve was described by DAWES (1929) and the absence of an ileo-rectal valve is related to the absence of a posterior intestine or rectum in many species (PASHA & KAMAL 1964) .
The liver of teleost fish is compact and lies in the first third of the abdominal cavity. It can be unilobed, multi lobed, without distinct lobes or with irregular pattern of cells (PIGNALBERI etal. 1973; ULIBARRrE 1982; ROCHA etal. 1994) . The pancreas may be found extending along the mesentery blood vessels, near to the bile ducts, around the gallbladder, close to the hepatic ducts, inside the li ver, or among pyloric caecaes (HALE 1965; LANGER et al. 1979; ROMBOUT & TA VERNE-THIELE 1982) . The pancreas of teleosts, has exocrine cells as well as endocrine cells that are organized as islets of Langer hans or Brockman's bodies (RENNIE 1903; BOLDYREFF 1935; YASUTAKE & WALES 1983 ; LIMA el al. 1991) .
Teleostean goblet cells are known to contain carbohydrates (REIFEL & TRA VILL 1979) without characterizing their specific nature. An abundance of mucous cells indicates that esophageal mucosubstances have some role in the digestive process (REIFEL & TRAVILL 1977) , and different mucosubstances found in different regions of the gut are correlated with assorted digestive functions (MURRA Yet af. 1996) .
Our study has the aim to describe the digestive system of Trichornycterus brasiliensis (LUtken, 1974) and to correlate structural and histochemical characteristics to the fish diet. On the other hand, T brasiliensis and T zonatus (Eiguman, 1918) have been recently used for studies of toxicity tests (OLIVEIRA-RIB EIRO el al. 1995 , 1996a OLIVEIRA-RIBEIRO & TORRES 1995) and the need was felt for a morphological baseline knowledge on those organic systems that are involved in the absorption of some chemicals that are ingested through contaminated food. (Fig. I) were collected in Piedade do Rio Grande, Minas Gerais state, Brazil. The fish were held in stock glass tanks with dechlorinated tap water for a minimum of20 days and fed three times a week. The water temperature was kept at 22±2°C (s.d.) and with constant aeration. Twenty six adult specimens were used for histology, histochemistry and scanning electron microscopy (SEM). The esophagus, stomach, intestine and rectum, pancreas and liver were individually sampled. For histology and histochemistry the tissues were fixed in Bouin 's aqueous fluid for a minimum of 12 hours and embedded in Paraplast Plus ®(SigmaCo). The digestive tube was divided according to BARRINGTON (1957) in an anterior part (esophagus and stomach), medium intestine (intestine loops I and II) and posterior intestine or rectum. Sections were cut at 5 to 7 flm and stained with either Haematoxilin-Eosin (HE), Mallory' s trichrome and Masson 's trichrome. For carbohydrate histochemistry the sections were stained with periodic acid-shiff (PAS) for identification of neutral glycoconjugates like 1:2 glycol groups; Alcian blue (pH 2.5), for carboxylated and some sulfated glycoconjugates; Alcian blue (pH 1.0), for sulfated glycoconjugates; and Alcian yellow (pH 2.5) together with Alcian blue (pH 1.0) to detect simultaneously acid carboxylated and sulfated glycoconjugates. The positive and negative controls were made using PAS, with acetilation by pyridine (60°C, 24 hours) and amylase. For Alcian Blue and Alcian Yellow metilation (60°C,S hours) was used. For SEM the samples were fixed in glutaraldehyde 3% buffered in cacodilate 0.2 M at pH 7.2 for 24 hours at room temperature, dehydrated in a graded series of ethanol (50, 70, 90, 95 and 3X at 100%, for 10 minutes in each bath), critical point dried with liquid C02, and finally, covered with gold. Pictures were obtained with an Olympus PM10AD Photomicroscopy and a Philipps SEM 505.
MATERIAL AND METHODS

Adult specimens of Trichomycterus hrasiliensis
RESULTS
Gross Anatomy
In this study parts of the digestive system anterior to the transverse septum (i.e. the buccal cavity and pharynx) will not be considered.
Trichomycterus brasiliensis presents a wide but short tubular esophagus that runs from the posterior end of the pharynx to the anterior cardic region of the stomach, being ventrally overlapped by the liver.
The stomach is J-shaped and of caecal type, long and divided in gastric and pyloric regions . The gastric region, is longer, and has a small diameter. The pyloric region turns left and extends towards the beginning of the intestine tube. T. brasiliensis does not present pyloric caeca. There is a well-developed constriction separating the pyloric region from the intestine (loop I).
The ileo-rectal valve is present but without external constriction. From the point where it emerges it runs back ventrally to the gastric region of the stomach, forming the loop I. There, in the mid-line, it turns back over itself forming the loop II up to the ileo-rectal valve. Ventrally, just posterior the valve begins the rectum, that ends at the anus situated in front of the anal fin. The liver does not present lobes, and is located in the first portion of a celomatic cavity covering ventrally the esophagus. The pancreas is diffuse, inside the liver and in the mesenteries, but a compact pancreas may be observed lying ventrally to the stomach, covering the bile duct. The latter opens on the anterior portion of the intestinal loop I.
Histology and Histochemistry
Esophagus and Stomach
The esophagus has three concentric tissue layers: mucosa, submucosa and muscularis. The mucosal epithelium is stratified squamous with goblet cells near to the surface (Fig. 2a) . At the anterior region of the organ, goblet cells are intensively stained with Alcian blue (Fig. 2b) , but have only a slightly positive reaction to PAS (Tab. I). The apex of goblet cells often are deeper than the epithelial surface, between polygonal cells (Fig. 2c) . Some roundish and prominent taste buds occur in the anterior region of the oesophagus, at the apex offolds. A high density of Club cells occurs at the basal region of the epithelium. These cells are elongated, and larger than goblets cells, always have a centrally placed nucleus. They seem to be attached to the basal layer and are never found at the surface ofthe epithelium. Their contents are weakly stained by periodic acid-Schiff (Fig. 2b) . The esophagus displays approximately twelve parallel folds arranged longitudinally. The folds are deep and involve both the mucosa and submucosa. The muscularis consists of skeletal muscle oriented in all directions at the anterior part of the organ. The skeletal muscles are replaced gradually by a thinner layer of a non oriented smooth muscle layer in the posterior region of the organ.
The transition from esophagus to stomach is sharp. The stratified squamous epithelium of the esophagus is continuous with a single columnar epithelium in the stomach and the epithelium surface also changes abruptly from one region to the other (Fig. 2d ). In the stomach, there are different types of glands. In the anterior region of the stomach there are small secondary projections from the primary folds and crypts or simple tubular glands (Fig. 3a) . In the single tubular glands at the gastric region, there are cells secreting neutral mucus distributed around the gland aperture (Fig. 3c) , differing from the cells described to esophagus. This structure is found only at the cardic region of the organ, at the pyloric region, all cells within the tubular glands are PAS positive (Fig. 3d) . The surface pattern for both regions is the same. Glands are present on the whole organ (Fig. 3b,e ), but those observed at the pyloric region are deeper and have a higher mucous production than those of the gastric region (Fig. 3e ). In the anterior proximal region there is no mucous secretion. Mucous secreting cells in the glands are more frequent closer to the pylorus, where the glands are formed exclusively by mucous secreting cells (Tab. I; Fig. 3e ,f).
The submucosa is well developed in the stomach and the lamina propria surrounds the epitelial glands. In the pyloric region thick projections from lamina propria form the folds (Fig. 3d ). The muscle layer in the proximal cardic region of the stomach is single, comprised by circularly arranged muscle cells. At the distal cardic region the muscular layer is thicker and has two distinct layers: the thick inner circular layer and the thin outer longitudinal muscular layer. In the pyloric region the inner circular layer increases in thickness and the outer longitudinal layer remains unchanged (Fig. 3f) . The serosa along the whole stomach, the medium intestine and the rectum is a thin dense connective tissue limited by a single layer of flat mesothelial cells.
Intestine
The pyloric valve in Trichomycterus brasiliensis is a projection of the submucosa and ofthe inner muscle layer, separating the stomach from the intestine. In this region the cells of the inner circular layer of the muscularis change their direction, running towards the lumen of the organ, towards the rectum. At the intestinal wall, the muscular cells become organi zed again (Fig. 4a) . The valve is a projection towards the lumen of the organ (Fig. 4c) , where an abrupt change on the epithelial cells takes place (Fig. 4b,c,d ).
The medium intestine has two loops (l and II), and is formed by four types of tissues: mucosa, submucosa, muscularis and serosa (Fig. Sa) . The mucosal epithelium is single columnar with cylindrical absorptive cells, bearing a brush border (Fig. Sa,c) . There are also numerous goblet cells scattered along the two loops (Fig. 6a,b) . Goblet cells in the loops I and II show a strong positive reaction for neutral and carboxylated acid mucus, and a weak reaction for sulphated acid mucus (Tab. I; Fig. Sb,c,e) . Some cells have acid mucus secretion at the basal region and neutral secretion at the apical region, and others are only acid or only neutral mucus secreting cells. Some granular cells or macrophage (SIRE & VERNIER 1992) are identified in the epithelium, presenting large granules in the cytoplasm. They are grouped mainly close to the epithelial base but occur also in the apical region (Fig.  Sd) . In the rectum the number of granular cells is apparently smaller than that described in loops I and II. The medium intestine and the rectum of Trichomycterus brasiliensis lack a muscularis mucosal and glands other than goblet cells. The submucosa is thin and rich in blood vessels, and the lamina propria invades the primary and secondary folds in the whole organ (Fig. Sa) . In the rectum the lamina propria is not clearly separated from the corion and the folds are not deep, bearing less secondary folds (Fig. 6a) . The muscularis externa is the thickest layer of the medium intestine and the rectum. It consists of a thick inner circular layer and a thinner outer longitudinal layer thoughout the organ (Fig. Sa,b) . Close to the anus, the circular layer becomes thicker forming the anal sphincter. Through SEM, only at loop 11 and the rectum is possible to observe clear limits of epithelial cells and a great number of goblet cells on epithelial surfaces, what is not the case for loop I (Fig. 5e) . The ileo-rectal valve (Fig. 6a,b) is a projection of the internal circular muscular layer, displayed towards the rectum in rectal direction , forming a thick fold that separates the loop II from rectum . The epithelium lining the valve has the same characteristics thoughout the whole intestine. 
Liver and Pancreas
The liver lies in the anteriorthird ofthe abdominal cavity and has an irregular shape. It has no lobes and is lined by the serosa. The hepatocytes are polyhedral, with granular cytoplasm. Their nuclei are spherical and centrally located presenting well delineated nucleoli. The tissue shows many blood vessels, some portal areas, and dispersed bile ducts. Some regions of the hepatic cells are weakly positive to the periodic acid-Schiff~ due to some glycogen stored in their cytoplasm.
The pancreas is mainly diffuse and exocrine pancreatic ce ll s are seen around the larger vesse ls. Endocrine tissue is organized as Langerhan's islets and exocrine serous cell s arranged as acini, forming the parenchyma scattered within the omentum (Fig. 7) . A thin layer of compact pancreatic tissue, not easi Iy seen macroscopically, I ies along the ventral surface of the stomach, and near the extra-hepatic bi Ie duct and some great vessels, reaching the loop I of the medium intestine.
DISCUSSION
Biodiversity in tropical freshwater bodies is high but many fish species are almost unknown. For most of them a baseline of morphological knowledge is not yet estab li shed. This requires, among others, a histological research, and was the reason for the study that was done on Trichomycterus brasiliensis, an important species in most of South America. The digestive tract description and feedings habits in fishes provides useful eco logical and biological information to be use in future research. Nevertheless the digestive tract of T brasiliensis shows many simi larities to that of other taxonomically related fishes.
Although ANDERSON (1986) reported no clear esophagus function in the digestion of food in Girella IricHspidala (Quoy & Gaimard, 1824) ; the esophagus ep ithelium has been correlated to variations in the natural diet in the family Radidae (F.A. Veri gina 1970 in fill.). Although there is no clear esophagus function in the digestion food for T brasiliensis. it seems possible that the acidic nature of its secretion may provide a suitable chemical environment for possible digestive function. This has also been proposed by REIFEL & TRA VILL (1977) and ANDERSON (1986) in G. Iricuspidala. The lack of distinction between the lamina propria and the submucosa observed in the esophagus of Pleuronectes american us and P. ferruginea by MURRAY et af. (1994) , was also found for T brasiliensis and accord ing to REIFEL & TRA VILL (1977) , it may be associated with the absence of a muscularis mucosae. The stratified epithelial cells decribed for T brasiliensis, have been reported by MURRAY et af. (1994) in P. americanus and P. ferruginea and accordi ng to HlRm (1983) as a support for the glob let ce ll s. Some authors have suggested that the chemically variable mucus produced by esophageal gob let ce ll s may have a role in digestion (REIFEL & TRA VILL 1977; HIRlIl 1983) . Accord ing to MURRA Y et af. (1994) , it seems plausible to suggest that a secondary mucin or enzyme of surface origin may combine with goblet cell mucus to prov ide a digestive function for the esophagus. Despite the great number of gob let cell s described by GODINHO et af. (1970) and PIGNALBERI el af. (1973) , respectively in Pimelodus maculatus (Lacepede, 1803) and P. albicans (Valenciennes, 1840), no specific function of these cells was suggested. Although we have found a great di versity in the mucosubstances produced in the esophagus of Trichomycterus brasiliensis, different from that observed by MURRAY et al. (1994) , our morphological and histochemical studies could not conclude about their chemical interference in the digestion of the food before the stomach. It suggests, however, an adaptation to facilitate a fast ingestion of different types of preys, also described by GODTNHO et at. (1970) and PIGNALBERI et at. (1973) in Pimelodidae and MURRA Yet at. (1994) in Pleuronecles americanus and P. ferrugin ea. Neutral and acid mucus esophagic secreting cells that occurs in T. brasiliensis, were also described by OLIVEIRA & SILVA (1971) in Cichla ocellaris (Block & Schneider, 1801 ), by PIGNALBERY et at. (1973 in P. albicans, by GODINHO et al. (1970) in P. maculatus, and by SIS el at. (1979) in lctalurus punctatus (Rafinesque, 1818) . According to GROMAN (1982) , generally, teleost esophageal mucous cells have been noted to contain at least two types of nonsuphated acid mucus, sulphated acid mucus, or neutral mucus.
The presence of taste buds in the anterior region of the esophagus resemble a similar condition described by GODINT-IO et al. (1970) SIS et al. (1979) for l. punctatus and by MARTIN & BLABER (1984) for the fami ly Ambassidae. In T. brasiliensis the number of taste buds is comparatively small and they are concentrated on the -anterior region of the organ. Probably here they are involved in the food orientation to the stomach, possibly with a last possibility offood selection, once the main selection has been done within the buccopharingeal cavity.
The thick layer of connective tissue between the mucosa and the muscle cells, as well as the deep longitudinal folds found in T. brasiliensis will probably help to reinforce and maintain the integrity of the walls of the organ when a great amount of food is ingested at one time or when preys are swallowed as a whole (MURRAY et at. 1994) . According to REIFEL & TRAVILL ( 1977) the randomly dispersed skeletal muscle fibers as described for T. brasiliensis, have been found in other teleosts and may serve as reinforcement to subjected to violent extension by ingestion of live fish . Although the muscularis of the mucosa has not been found in T. brasiliensis, it was reported for example in Petromyzon marinus (Linnaeus, 1758) by HANSEN & You SON (1978) . The esophagus of T. brasiliensis has no precisely oriented muscle, but bundles of muscle are dispersed along the entire esophagus, different from described in G. tricuspidata by ANDERSON (1986) and in Ictalurus punctatus by SIS et al. (1979 ), while MURRAY et al. (1994 describe a longitudinal bundles of muscle and circular muscle in Pleuronectesf erruginea as observed in T. brasiliensis.
Although MAGID (1975) has described a gradual transition on the epithelium from the esophagus to the stomach in Polypterus senegalus (Curvier, 1829), the abrupt transition observed in T. brasiliensis was also described for Pimelodus maculatus (GODINHO et at. 1970) , Pimelodus albicans (PIGNALBERI et at. 1973) , Gadus morhua (Lilmaeus, 1758) (MORRISON 1987) , Seriola dumerili (Risso, 1810) (GRAU et at. 1992) and Pleuronectides (MURRA Yet at. 1994) .
The histological studies of the alimentary channel across species offish are not rare and are becoming more valuable as the interest in fish culture expands and more information is required with regard to feeding and nutrition (MURRAY et at. 1994).
The classification of the regions of the stomach as gastric or pyloric in this work, is based upon the presence of gastric glands in the anterior portion of the stomach and their absence in the posterior region, also used by MOSHIN (1962) , AGRAWAL & SHARMA (1965) , SRIWASTWA (1970), and MARTIN & BLABER (1984) . Gastric glands are described for many fishes that are bottom feeders (BISHOP & OOENSE 1966) , and they were also related to digestion time, and to carnivorous and voracious feeding (MOSHIN 1962) . MURRAY et af. (1994) described two distinct regions in the stomach of Pleuronectes americanus and P. ferruginea: a cranial glandular or cardic stomach and a caudal aglandular or pyloric stomach. The different cellular zones associated with the cardic region reported by the same author, was not observed in Trichomyc/erus brasiliensis. The secretion of neutral mucosubstances found in T brasiliensis, only at the entrance of the gastric glands and in all cells of the pyloric glands was detected also by BISHOP & OOENSE (1966) , DALELA (1969) and SIS et al. (1979) and described as mucous neck cells by MURRAY e/ af. (1994) in Pleuronec/es american us and P. ferruginea. Although the same authors have described variations in mucous histochemistry between zones in the same species, our histochemical results did not detected differences of mucous released at the stomach surface. The mucus in the stomach is believed to help in the conduction of food and to provide efficient protection under different gastric conditions (MURRAY et af. 1994 ). According to OSMAN & CACECI (1991) , besides protecting the mucosa, these mucins also regulate the pH of the gastric fluid, explaining the variations in the gastric fluid pH in different species with different diets.
A thin wall, well supplied by blood vessels, in the median region of the stomach in Lepidocephallls gllntea (Hamilton, 1822) was described by Y AOAV & SINGH (1980) and was also observed in T hrasiliensis. A very well developed muscular layer in the pyloric region of the stomach and compact connective tissue observed immediately below the gland, observed in L. gun/ea was also observed in Trichomyc/erus brasiliensis. MURRAY et af. (1994) suggests that the median region of the stomach described for Pleuronectides, has a great elasticity and tensile strength, and according to SRIWASTWA (1970) it is characteristic for voracious fish that display considerable digestive activity. The muscularis externa associated with the stomach of T brasiliensis is comparable to that observed in other species, exhibiting an inner circular layer of smooth muscle and a thinner outer longitudinal layer in close association with the thin serosa (MORRISON 1987; GRAU e/ al. 1992; MURRAY et af. 1994 ). The pyloric valve described for Gasterosteus aculeatus (Linnaeus, 1758) by HALE (1965) , resembles the pyloric valve identified for T brasiliensis. In other species such as Gadus morhua, the valve is replaced by a sphincter (BISHOP & OOENSE 1966) . CLARKE & WITCOMB (1980) and MURRA Yet af. (1994) described a thickened inner circular layer of smooth muscle in the pyloric region in association with the formation of the pyloric sphincter. A well developed muscular pyloric valve found in T brasiliensis, suggests that this structure is able to control the exit of the food toward the intestine.
The Lieberklihn glands observed in the intestine of Pimelodus maculatus (GODINHO e/ af. 1970) and in some species of Gadidae (BISHOP & ODENSE 1966) do not occur in T brasiliensis. The presence of goblet cells and the absence ofLieberklihn glands in the intestine offish (KOROVINA et al. 1991; MURRAY et al. 1994) reinforce the statement of AL-HusSATNT (1949a) that the intestinal epithelium ofteleosts is the simplest among the vertebrates. About the granular cells found in T brasiliensis, GREENE (l912) attributed to them the secretion of lipase, but AL-HuSSATNT (l949b) described a positive reaction for alkaline phosphatase and glycogen. These cells appear in the rectum of Notenigonus crisolucos (Mitchill, 1814) (RETFEL & TRA VTLL 1979) and of Ietalurus punctatus (KREMENTZ & CHAPMAN 1975) . Apparently they were also associated with defense mechanisms, since they are frequently found in nodules formed by the presence of ectoparasites (CHAlCHARN & BULLOCK 1967) and SIRE & VERNIER (1992) have associated them with macrophages.
In Trichomycterus brasiliensis a great amount offolds were observed in loop I of the intestine, increasing the surface area, and enhancing the absorptive activity, typical for carnivorous species (KHANNA 1971) . The columnar cells presenting a basal nucleus, a very eosinophilic cytoplasm, and an apical brush border observed in this specie are common in teleosts. The folded intestinal mucosa, covered with villi, composed of an epithelial layer supported by connective tissue of the lamina propria-submucosa was also described for Hippoglossus hippoglossus (Linnaeus, 1758) , Pleuronectes american liS and P. ferruginea (MURRAY et al. 1994) . The compact tissue in T brasiliensis seems an unusually dense colagenous lamina propria, probably functioning as extra epithelial support for a large intestinal tract and as an adaptation to handle a diet of large fish. The muscularis externa consisting of an outer longitudinal, and a thicker inner circular layer of smooth muscle, was descri bed for three species of pleuronectides by MURRA Y el at. (1994) and is similar to that in other vertebrates, having been also found in T brasiliensis. The thick inner circular muscle layer was comparable to that of P. platessa (DA WES 1929) , Ambassis sp. (MARTIN & BLABER 1984) and P. americanus and P. ferruginea (MURRAY et al. 1994) . According to GRAU et al. (1992) , the thickness of the muscularis may be correlated with the temporary storage in and expulsion of faecal material from this area. This characteristic of T brasiliensis, was also found in llishajiligera (Valencienes, 1847) (KHANNA 1971) and Poecila sp. (CACECI & l-IRUBEC 1990) . A sphincter that divides the median intestine from the rectum was described by MOSHlN (1962) for various species. The ileo-rectal valve was classified by SOKO-LOV et al. (1986) as a pre-rectal valve, because, as far as the posterior intestine may be called rectum, there is no need for the existence of an ileum. According to the same author the rectum may be distinguished from the median intestine by the presence of simple folds and well developed circular musculature. The absence of an ileo-rectal valve is characterized also by an absence of a rectum (PASHA & KAMAL 1964) . At the level of loop I in the median intestine the bile is released, showing once more that this is the region of the intestine with higher digestive and absorptive activity. KUPERMAN & KUZ'MAlNA (1994) , studying fishes with different types of feeding habits, suggested that the degree of increase in the digestive and transportive surface of the intestine to the microvilli may differ. According to MURRA Yet al. (1996) 1992) , suggested that the presence of neutral mucins may indicate absorptive functions and ANDERSON (1986) reported that mucosubstances may provide cofactors required for the breakdown of food. The present Cytochemical evidence and the morphological descriptions, suggests that the loop I in Trichornycterus brasiliensis intestine tube, is the most important area for nutrients absorption. According to MURRAY et af. (1996) , mucus chemo-types may not be an interspecies constant and its digestive role may be an important factor to consider when discussing digestive physiology nutrition and diet development in different species.
An increase in the number of goblet cells in the rectum observed by SEHGAL & SALARlA (1970) in Cirrhina rnrigala (Bloch, 1795) and KHANNA (1971) in Tor tor (Hamilton, 1822) and MURRA Yet al. (1996) in Pleuronectides, was also described for T brasiliensis, and implies the need for increased mucosa protection and lubrication for faecal expulsion. The presence of a large number of mucous secreting cells provides a mucous layer around the fecal pellet, facilitating its release and protecting the epithelium, as also described by AL-HuSSATNT (1949a) , SINHA & MOITRA (1974) and MURRA Yet af. (1996) . This was visually observed in live T brasiliensis. According to GRAU et af. (1992) , the thickening of the muscularis has been correlated with the temporary storage in and expulsion on faecal material from this area.
Histologically, the lobules in teleosts liver are not as well defined as they are in livers of higher vertebrates. Their outlines are diffuse, but they were readily described by SIMON et af. (1967) . Although HAMPTON et af. (1989) have described a curvilinear and circular arrays ofhepatocytes and a lack of apparent lobulation for Salrna gairdneri (Walbaum, 1792), the liver in Tricharnycterus brasiliensis is very similar to that described for Striped Bass [Marone saxatilis (Walbaum, 1792) ] by GROMAN (1982) and for Salmonids by YASUTAKE & WALES (1983) . According to ROCHA et af. (1994 ROCHA et af. ( , 1995 , there are no discernible lobules or acini in trout liver, and no established nomenclature exists for all the histological features offish liver. The absence of portal triads and tracts in T brasiliensis have also been observed in other species (HAMPTON et af. 1987; HAMPTON et af. 1989; ROBERTSON & BRA-DLEY 1992; ROCHA et al. 1995) . As observed in T brasiliensis, most Osteichthyes have groups of pancreatic cells in the liver (DALELA 1969; GROMAN 1982; Y ASU-TAKE & WALES 1983; HAMPTON et af. 1987) .
According to Y ASUTAKE & WALES (1983) the pancreas tissue in many teleosts is diffused throughout the adipose tissue that surrounds the pyloric caeca. The pancreas was classified by KRlSTAL (1946) as diffuse when it occurs around vessels, gallbladder, and in the mesentery; or compact. Both types are seen in T brasiliensis and were also detected by SINHA (1958) , HALE (1965) and ULIBARRIE (1982) . In T brasiliensis particularly large islets of Langerhans were found in the compact pancreatic tissue under the stomach, and was also described in Marone saxatilis by GROMAN (1982) . In compact pancreas LIMA etaf. (199 1) have described the presence of Brockmann bodies (Langerhans Islands) in Pacu. A similar structure was found in T brasiliensis and in other species reported by other authors (RENNIE 1903; BOLDYREFF 1935; YASUTAKE & WALES 1983) .
The determination of the cellular structures along the digestive tube helps to equate all feeding possibilities for this species which sometimes are insufficiently answered through direct observations. With the present study, it becomes clear that Trichomycterus brasiliensis is not only a predator, but is able to ingest varied whole, large and live preys. Therefore their important position in the food chain and consequent role in the ecosystem is revealed.
